Background: The Victorian Audit of Surgical Mortality (VASM) seeks to peer review all deaths associated with surgical care in Victoria, Australia. The effectiveness of the VASM as an educational and quality improvement tool is dependent on the accuracy of source data it receives. We aimed to examine the accuracy and quality of source data provided by the treating surgeon for peer review, and the inter-rater concordance level between the external validator findings and the treating surgeon. Methods: Of the 629 cases that completed the VASM audit second-line peer review process over a 4-year period (from 1 July 2012 to 30 June 2016), a total of 32 (5%) were randomly selected for the external validation process. The blinded external validator was impartial to the VASM audit, and was provided only de-identified patient medical records. The analysis for the checked and validated data points and their concordance was determined using Gwet's agreement coefficient, which provides a stable inter-rater reliability coefficient not affected by prevalence and marginal probability. Results: The inter-rater concordance analysis suggested that there is a high level of agreement (82.9% overall) between the treating surgeon and external validator. The use of thromboembolism deterrent stockings was the only variable where agreement was poor (52.4%) with a Gwet score of 0.10 (−0.40 to 0.60). Conclusion: The inter-rater concordance analysis results support the validity of the VASM process, which is dependent on the accuracy of data submitted by the treating surgeon.
Introduction
The Victorian Audit of Surgical Mortality (VASM) is part of the Australian and New Zealand Audit of Surgical Mortality (ANZASM), which is a network of regionally based audits of surgical mortality. 1 These audits peer review all deaths associated with surgical care to improve the quality of health care through feedback and education by monitoring and reporting on patient management issues that may occur during surgical admissions. [2] [3] [4] [5] In order to ensure that the peer review process remains a reliable assessment, it is essential to verify the accuracy of the information received by the audit office from the treating surgeon. [6] [7] [8] Source documentation forms the basis of the assessment and reporting process, as all data submitted by the treating surgeon are subjected to a first-line assessment. The first-line assessment is completed by an independent surgeon from the same specialty who decides whether to refer the case for a second-line assessment (SLA). A previous verification process was performed in Queensland 9 which suggested that a wider study be performed to confirm the level of concordance between the treating surgeon and the SLA. This is the first follow-up to the Queensland study which made the recommendation to verify source documentation of another region's surgical mortality data.
Methods
This was a retrospective observational study and has enhanced the methodology used in Queensland by blinding the validator to the responses from the treating surgeon and applying a more robust statistical tool for inter-rater analysis. This verification was necessary to build and maintain confidence in the findings that the VASM presents in driving health policies. A total of 629 cases in the VASM were identified over a 4-year period (between 1 July 2012 and 30 June 2016) that had been referred for and completed an SLA. From these, a total of 32 (5%) were randomly selected for external validation using a certified copy of hospital patient medical records. The required sample size of 32 was determined by using the guidelines outlined by Sim and Wright. 10 We used their recommendation of a null hypothesis value of our kappa like statistic to be 0.00 with a desired power of 80% to detect a statistically significant P-value of ≤0.05 using a twotailed test. The certified copy of the medical records, supplied by the hospital, permits replication and verification of the accuracy of the source documents submitted by the treating surgeon. This process permitted the external auditor to have access to the same information as the treating surgeon and reproduce the same collection of data points. This allowed for monitoring of compliance and verification of the integrity of the VASM audit data. All audit reports were retained and stored securely for verification.
The external validator, a healthcare professional not affiliated with the VASM, was provided only de-identified patient medical records in order to blind them to the identity of the hospital, surgeon and patient. They were also blinded to the data points submitted by the treating surgeon, allowing the reproduction and evaluation of the data points required by the audit process. Analysis of the data was performed by a separate researcher.
The study cohort was selected using proportionate stratified sampling. The 32 cases were randomly selected to be proportional to the population of 629 audited cases representing the strata year of death and the nine different specialties (cardiothoracic surgery, general surgery, gynaecology, neurosurgery, orthopaedic surgery, paediatric surgery, plastic surgery, urology and vascular surgery). The data points selected for checks from the source documents were clinical, tangible and verifiable (patient demographics, co-morbidity profile, American Society of Anesthesiologists (ASA) status, diagnosis, cause of death, transfers, critical care unit care, operation details, post-operative complications, return to theatre, infection profile and trauma involvement), rather than subjective or reflective data points such as alternative clinical decision for operative methods. Otolaryngology was not selected due to very low numbers of cases available for validation.
Statistical analysis
The independent validation data were compared with the source data provided by the treating surgeon contained within the surgical case form during the audit process. For the 26 dichotomous and eight nominal variables, Gwet's Agreement Coefficient (AC1) with 95% confidence intervals and P-values were calculated. Gwet's AC1 scores were chosen over Cohen's kappa as they are less affected by prevalence and marginal probability. 11, 12 An agreement percentage was used for the nominal variables. The null hypothesis of each P-value test is that the Gwet's AC1 score is equal to zero. The KAPPAETC module in Stata 15.0 (StataCorp, College Station, TX, USA) was used to calculate Gwet's AC1 and percent agreement scores. The intervals suggested by Landis and Koch 13 provided in Table 1 were used.
Results
The overall agreement for dichotomous and nominal variables was 82.9% with a Gwet AC score of 0.82 (0.79-0.84) indicating almost perfect agreement between the original treating surgeon and the external independent blinded validator. Perfect concordance was found in two of the dichotomous variables, gender and operative status, while there was perfect concordance in just one of the nominal variables, surgical specialty of the consultant in charge of the patient (Tables 2,3) .
Poor agreement, as defined by a Gwet score of 0-0.19, was observed in only one variable, the use of thromboembolic deterrent (TED) stockings with a concordance of 52.4% and agreement of 0.10 (−0.40 to 0.60). For this variable, in five cases, the treating surgeon identified that TED stockings were used when the external validator did not. Conversely, there were seven cases where the external validator identified the use of TED stockings when the treating surgeon did not, including two instances where the treating surgeon indicated that no forms of deep venous thrombosis prophylaxis were used. Fair agreement was observed in three more variables: those were presence of post-operative complications 0.21 (−0.16 to 0.59), use of heparin 0.30 (−0.19 to 0.79) and timing of the operation 0.36 (0.11 to 0.61).
The fields with the most missing data for verification were patient status, operation abandoned on finding a terminal situation, timing of operation and date of birth (Table 2) .
Discussion
The overall agreement between the data provided to VASM on the surgical case form and the hospital medical records was high, as outlined in Tables 2 and 3 . Accurate information is crucial to obtain meaningful outcomes when surgical peer review is performed. The high concordance achieved for these data points compares favourably with national and international figures 8, 9 which reassure the audit office that the peer review process is based on accurate source information provided by the treating surgeon. This is similar to other source validations conducted on other Australian clinical audits such as our Queensland counterparts who found an overall agreement of 98.2% 9 or the Victorian Cardiac Outcomes Registry, which found a 97.4% agreement between their data and hospital medical records. 14 It is noted that the use of TED stockings appears in the nursing notes rather than in the drug charts, as the task of prescribing deep venous thrombosis prophylaxis often falls to junior members of a clinical team 15 and the responsibility of completing the VASM audit falls upon the consultant surgeon. This may account for the instances where the external validator identified the use of TED stockings but the treating surgeon did not. Timing of operation concordance was 51.6% with fair agreement of 0.36 (0.11-0.61). Differences can be due to inaccurate recording of the preparation timeframe prior to surgery and postsurgery recovery timeframe. Russ et al. 16 and Putnam et al. 17 had similar findings for sign-in and sign-out records, particularly omissions in 39% of cases, largely due to uncertainty about when to record these precisely. 16, 17 Adherence to surgical safety checklists and accurate completion of forms remain a challenge within hospital settings. 17 Post-operative complications also had a fair agreement level of 0.21 (−0.16 to 0.59) with a concordance at 60% where complications had been identified as reported by the treating surgeon; however, additional complications may have been identified in the nursing notes by the external validator which might explain this difference.
We have made two adjustments to the study design utilized by our Queensland counterparts. Our study blinded the external validator to the answers provided by the treating surgeon, thus removing a potential source of bias from the study design. 18 Gwet's AC1 score calculation was used, which accounts for the probability that the treating surgeon and the external validator may agree based on chance alone. 11 These improvements to study design and analysis may explain why the results are slightly lower than our Queensland counterparts.
Limitations
Due to the retrospective nature of the audit, both the VASM source file submission and the peer review assessments may involve some degree of subjectivity.
In the presence of conflicting information in the patient medical records, the external validator was unable to verify or resolve the conflict. A conflict could occur when two clinicians call the same condition two different things, for example sprain versus fracture, or the surgeon provides an ASA grade different to the anaesthetist. The audit team can verify additional clinical evidence if presented as supporting documentation supplied by the treating surgeon, which can be checked against the hospital medical records.
The external validator could potentially identify the originating hospital due to the format and style of the patient medical records. However, the validator had no access to any identifiers and was fully blinded to the source data provided by the treating surgeon to the audit office.
Reliance on clinical data reported by the treating surgeon can produce incomplete data collection and therefore missing data was handled by deletion. This potential exclusion bias is a limitation of this study although this only involved a small number of cases.
Conclusion
Inter-rater concordance analysis results support the validity of the audit process with high inter-rater agreements between the treating surgeon and the external validator. This reassures us that accurate clinical level information is provided to the audit office by the treating surgeons. This is necessary for the VASM to be an effective educational and quality improvement tool.
